
I Jntited States Patent and T^apfmark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D C. 20231 — 

www . us pto. gov 



APPLICATION NO. 
09/926,188 



FILING DATE 
09/20/2001 



FIRST NAMED INVENTOR 
Toshihiro Ando 



23850 7590 10/07/2002 

ARMSTRONG,WESTERMAN & HATTORI, LLP 
1725 K STREET, NW. 
SUITE 1000 

WASHINGTON, DC 20006 



I ATTORNEY DOCKET NO. 
011147 



CONFIRMATION NO. 
4371 



EXAMINER 



SONG, MATTHEW J 



ART UNIT 



PAPER NUMBER 



1765 

DATE MAILED: 10/07/2002 



Please find below and/or attached an Office communication concerning this application or proceeding. 



t 



PTO-90C (Rev. 07-01) 



09/926,188 ANDOETAL 

Offic Action Summary 



Examiner 

Matthew J Song 



Art Unit 

1765 



The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1)D Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)S This action is non-final. 

3) Q Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) ^ Claim(s) 1^7 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 1^7 is/are rejected. 

7) Q Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) ^ The drawing(s) filed on 20 September 2001 is/are: a)D accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

1 1) D The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) [3 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f). 

a)ISI All b)D Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. r . 



3.KI Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) D The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
Attachment(s) 

1 ) £3 Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 

2) S Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) CD Notice of Informal Patent Application (PTO-152) 

3) £3 Information Disclosure Statement(s) (PTO-1449) Paper No(s) 5J> . 6) O Other: 



U.S. Patent and Trademark Office 
PTO-326 (Rev. 04-01) 
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Application/Control Number: 09/926, 188 6 
Art Unit: 1765 

DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claim 6 recites the limitation "hydrogen plasma exposure treatment" in line 2. There is 
insufficient antecedent basis for this limitation in the claim. 

3. Claim 7 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. Claim 7 cites the limitation of "a substrate temperature lies in a range between 700 
and 1 1 00°C". The examiner suggests deleting "lies in a range", so the claim reads as " a 
substrate temperature between 700 and 1 1 00°C". 

4. A broad range or limitation together with a narrow range or limitation that falls within the 
broad range or limitation (in the same claim) is considered indefinite, since the resulting claim 
does not clearly set forth the metes and bounds of the patent protection desired. Note the 
explanation given by the Board of Patent Appeals and Interferences in Ex parte Wit, 10 
USPQ2d 2031, 2033 (Bd. Pat. App. & Inter. 1989), as to where broad language is followed by 
"such as" and then narrow language. The Board stated that this can render a claim indefinite by 
raising a question or doubt as to whether the feature introduced by such language is (a) merely 
exemplary of the remainder of the claim, and therefore not required, or (b) a required feature of 
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invention ,0 modify!^, a. (^w^etaUTP 994) g> 

ofaefecsandhavtogas^surface. ^ ^ 

11le comb ta a. i on<»fIn.a i e.a 1 C452)andIma,e,aKJP 994) 

^^odof^d^de^-end-^^.^a., 

♦ . of 700°C and plasma exposure for 60 minutes. 

rrrr— — — err: 

w or amorphous carbon phases present on in 
the plasma also removed any graphite or amorp 

along the grain boundaries (col 5, In 15-67). 
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I, would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify the combination of Imai e. a. ('571) and Imai e, al (JP "994, with Jin et al to 
clean the surface and remove amorphous phases, thereby improving crystallinity. 

Referring to claim 1-2, the combination of Imai e. a. ("571), Imai et al (JP '994) and Jin 
et al teaches a similar method of making a n-type semiconductor diamond as applicant, the 
combination of Imai et a. ("571), Imai e, al (JP '994) and Jin e. al is silent to the crystalline 
perfects, the Raman peak, a Kikuchi pattern, carrier concentration and carrier mobility of the 
n-type diamond. It is inherent to the „-type diamond taught by the combination of Imai e. al 
0571), Imai e, al (JP '994) and Jin e. al to have same because the combination of Imai c. a! 
(•571), Imai et al (JP "994) and Jin et al teaches a similar method of forming a n-type diamond as 
applicant. 

Referring to claim 3, me combmation of Imai et a. ('571), Imai et al (JP '994) and Jin e, 
a, teaches a polished inclined diamond substrate and smoothening the substrate prior to 
deposition of a n-type diamond by microwave plasma. 

Referring to Cairn 4, the combination of Imai et a. C571), Imai e, al (JP '994) and Jin e, 

al teaches a (100) orientated substrate. 

Referring to claim 5, the combination of Imai e, a, C571), ,mai e, a, (JP '994) and Jin e. 
a, teaches a polished diamond (100, face so tha, its face is inclined at an angle less than 8°, this 
.ads on applicant's angle in a range between 1.5" and 6", with respect to its <.00> place in a 

Referring to claim 6, the examiner interpretes me smoothening treatment to compnse a 
h y droge„p,asmaex P os UJ e. m ecomb i na«ionof,maic,a,C57,),.ma i e.al(JP'994)a„dJinet 
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al teaches a pressure of 20 Torr, a microwave output of 1000 W, a temperature of 700°C for a 
period of 1 hour. 

Referring to claim 7, the combination of Imai et al ('571), Imai et al (JP '994) and Jin et 
al teaches a temperature of 700°C. 



Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure. 

Nishibayashi et al (US 5,500,077) teaches a diamond substrate was set to 800°C and an 
amorphous state exposed to a hydrogen plasma was removed, thereby the surface of the diamond 
was flattened, this reads on applicant's smoothening (Example 7). 

Tsuno et al (US 5,474,021) teaches the temperature and growth plane of a substrate are 
result effective variable for the growth of diamond single crystal by microwave plasma CVD 
(Example 1). 

Akitomo (JP 02-263791) teaches a method of smoothening a diamond film using 
hydrogen plasma (abstract). 

8 Any inquiry concerning .his communication or earner communications from me examiner 
snouid be directed «o Matthew J Song whose telephone number is 703-305-4953. The examiner 
can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Benjamin L Utech can be reached on 703-308-3868. The fax phone numbers for the 
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organization where this application or proceeding is assigned are 703-872-9310 for regular 
communications and 703-872-931 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0661. 
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Examiner 
Art Unit 1765 
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October 3, 2002 
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